Many strategies to improve health care quality focus on improving the structural capabilities of primary care practices, including quality infrastructure and registry use, which are critical to managing chronic diseases. However, improving structural capabilities requires practices to expend significant resources and can be especially disruptive to community health centers (CHCs) serving high proportions of socioeconomically vulnerable patients. We explore the relationship between the structural capabilities and workplace climate in CHCs. The final sample for this analysis includes 25 CHC sites that could be matched across CHC site director surveys of structural capabilities and CHC adult primary care clinicians and staff (n = 446). To estimate the association between structural capabilities and dimensions of workplace climate, we estimated multivariate linear regression models that included the climate scales as dependent variables and the 5 structural capability scales as the main independent variables, with the 3 clinic-level and 2 staff-level covariates. More manageable clinic workload was associated with lower electronic record functionality (β = −0.47, P = .007), but positively associated with quality infrastructure (β = 0.92, P = .007). Staff relationships and quality improvement orientation were positively associated with quality infrastructure (β = 1.09, P = .006 and β = 0.87, P = .005). Manager readiness was associated with more robust quality infrastructure (β = 1.35, P = .016), but lower electronic record functionality (β = −0.48, P = .015) and less proactive patient outreach (β = −1.32, P = .025). Complex relationships between structural capabilities and workplace climate were found in CHCs. Further clarification of these complex connections may enable policy makers and practitioners to design and implement nuanced strategies to improve quality of care in CHCs.
Introduction
Policy makers, researchers, and professional associations have promoted strategies such as Patient Centered Medical Homes (PCMHs) 1, 2 and the Chronic Care Model (CCM) 3 as means to improve quality and reduce costs of health care within primary care practices. Such strategies aim to establish, strengthen, and expand practices' structural capabilities, including the quality measurement and improvement infrastructure and electronic health record functionality. Community health centers (CHCs), including Federally Qualified Health Centers (FQHCs) and safety net clinics that disproportionately care for low income, minority, and uninsured patients, have been the focus of many such delivery system reform strategies. 4 However, improvements to structural capabilities such as information technology and quality improvement infrastructure, may be difficult to implement, require additional responsibilities for staff, and may be very disruptive to CHCs. Such challenges may be especially pronounced in CHC sites due to a limited reimbursement and resources. 5, 6 Improvements in quality of care in CHCs, however, would have a large and positive impact on health equity.
Improving the structural capabilities of practices is likely to be closely related to the organizational climate of CHC sites, but the nature of the capabilities-climate relationship remains underexplored. CHCs may be more capable of adopting a given set of structural capabilities if they have a positive and supportive workplace climate. Conversely, workplace climate may be affected by the implementation of structural capabilities to support their collective responsibilities for patient care. For example, capabilities that support coordination and communication between adult primary care clinicians, staff, and patients may improve workplace climate. On the contrary, the adoption of health information technology may create a more stressful workplace climate because of the disruptive changes to workflow, roles, and responsibilities that accompany the integration of structural capabilities. Previous research has explored the relationship between workplace climate and the adoption of structural capabilities. [7] [8] [9] [10] [11] [12] To date, there has been only 1 study specifically focused on structural capabilities within CHCs, 12 and that study focused on the extent to which the adoption of PCMH-related structural capabilities affects work outcomes (ie, job satisfaction, morals, and freedom from burnout) as opposed to workplace climate, per se.
We examine the association of CHC sites' structural capabilities and workplace climate to assess the extent to which practices that have implemented key structural capabilities (eg, enhanced access to care, quality improvement infrastructure, electronic health record functionality, and patient support) are more likely than practices that have not implemented those structures to have "positive" workplace climates. Because the article uses cross-sectional data and causal attributions cannot be made, we focus on generating hypotheses about the potential complex relationships between structural capabilities and practice climate in CHCs.
Methods

Data Sources and Measures
Data were drawn from 2 surveys of site directors, adult primary care clinicians, and staff from 34 CHC sites across California. The surveys were fielded as part of data collection activities for a diabetes quality improvement research study. 13, 14 Director survey. The first data source was a survey of CHC site directors. The director surveys included 34 different questions, many with a number of subquestions. Site directors were asked to report on the extent to which they have implemented key structural capabilities consistent with PCMH models, such as electronic health record functionality, patient support programs, quality improvement infrastructure, and enhanced access. These specific survey items have been used previously 15, 16 and are similar to those used in other research studies. 12, 17, 18 The survey also collected other important information about the practices such as the number of physicians and other staff, percent of patients below 18 years, and the percent of patients covered by Medicare or Medicaid or are uninsured.
Using the director survey data, 5 measures of structural characteristics of the CHC sites were constructed, which are the main independent variables of interest: (1) proactive outreach, (2) electronic health record functionality, (3) quality infrastructure, (4) use of registries, and (5) enhanced access to care. These scales were constructed from a total of 69 of the survey items that assessed structural characteristics of each CHC site. The specific items can be found in the appendix. Proactive outreach measures the extent to which the clinic engages in proactive care for their patients who is beyond care received during a regular clinic visit. Electronic record functionality measures both the extent of electronic health record use and the use of electronic care reminders. Quality infrastructure captures the presence of regular quality-related meetings and the quality feedback system. Use of registries indicates the extent of the clinic's system for monitoring selected patients who need special care or frequent tests. Enhanced access to care is a measure of whether the clinic is open extra hours during the week and weekends.
The individual items for these scales were measured on different scales. The majority of the items had binary (yes/ no) responses. We converted all other items to a binary (0/1) scale for standardization. Each scale was calculated as the average of the component items. A detailed description of how the scales are computed is included in the appendix.
In addition to the structural capability scales, 3 cliniclevel covariates were constructed, including the number of primary care physicians, the percent of visits that were paid by Medicare, and the percent of patients who were below 18 years (<10%, 10%-25%, 26%-50%, and >50%).
Clinician and staff survey. The second data source is a survey of a census of all adult primary care clinicians and staff at the 34 CHC sites. 13 The final version of the survey was administered in June-August 2011 to 781 adult primary care clinicians and staff. The survey asked respondents to report on 106 items related to workplace climate, as well as a number of demographic (eg, age, race, gender) and employment characteristics (eg, job title). Of the items related to workplace climate, 91 were taken from 9 different extant workplace climate instruments and 15 were original items created by the investigators. A total of 628 (out of 781, 80% response rate) completed staff surveys from 34 CHC sites were received. The response rates ranged from 44% to 100% across the CHC sites. Based on reports of potentially compromised response data (ie, a supervisor of 1 CHC site was reported to the institutional review board [IRB] due to concerns about coercing staff to complete the survey), we elected to remove all data from 3 clinic sites of the CHC organization (N = 27 responses).
Analytic sample. Of the remaining 31 CHC sites, we received responses on the director survey for 25 practices. A common CHC site identifier was then used to merge these 2 data sources. The final sample for this analysis included 25 CHC sites and 446 clinician and staff respondents that could be matched across both of the surveys.
Measures. We generated our dependent variables of interest from the clinician and staff survey responses. In previous analyses, we used exploratory and confirmatory factor analysis to identify common constructs of workplace climate. 13 We identified 6 constructs for which we calculated scales: (1) clinic workload, (2) team attitude, (3) staff relationships, (4) quality improvement (QI) orientation, (5) manager readiness for change, and (6) staff readiness for change. These 6 scales were constructed from 44 survey items that asked staff members to evaluate aspects of their workplace using a 5-point Likert scale with response anchors (1) Strongly Disagree to (5) Strongly Agree. The specific items can be found in the appendix. Importantly, these scales have been coded such that higher scores represent more supportive climates. Clinic workload measures the extent to which the work environment is calm and whether there are enough resources and staff to handle the workload. Team attitude measures the staff member's feelings about the effectiveness of their own team as well as the effectiveness of teams in general for quality improvement. The staff relationships scale measures whether the clinic staff cooperates to improve quality. QI orientation measures the commitment and ability of clinic staff related to assessing the quality of care they deliver and work to improve processes to improve that quality. Manager readiness for change measures the extent to which managers and supervisors work with team members to implement process improvement in the clinic. Staff readiness for change measures the extent to which staff members participate in process improvement.
We computed each scale as the average of the individual item responses. We also considered calculating the scores as factor scores, using the loadings as weights. However, the factor scores and the mean scores were highly correlated (>0.9), so we opted for the simpler approach. We also considered 2 staff covariates: gender and an indicator variable for whether the individual worked at the clinic greater than 2 years.
Statistical Analysis
First, we generated descriptive statistics for the clinic variables and staff variables. To estimate the association between structural capabilities and dimensions of workplace climate, we estimated multivariate linear regression models that included the climate scales as dependent variables and the structural capability scales as the main independent variables, with the 3 clinic-level and 2 staff-level covariates. Then, we estimated 6 separate linear regression equations, 1 for each of the 6 dimensions of climate. The residuals for all outcome variables were normally distributed suggesting that a linear specification was sufficient in this case. We also included all of the variables in Table 1 listed as "clinic level" and "staff level" covariates. We chose these variables due to availability in our data and a plausible conceptual relationship both to CHC structural capabilities and workplace climate. To account for the structure of our data, we used robust standard errors by CHC site. We used Surveyreg procedure in SAS, version 9.2 to estimate our models. The coefficient estimates that result from the models can be interpreted as the estimated increase on the possible 5-point climate scale associated with an increase from 0 to 1 on the structural capability scale.
The South General Institutional Review Board at the University of California, Los Angeles, approved the study protocol (IRB#10-000596), which approved the study for investigators across institutions. Written consent was obtained from all survey respondents. Table 1 contains an unadjusted summary of the covariates and the scales used in the model, all estimated at the clinic level for the descriptive table. The percentage of patients below age 18 years and the time at clinic variables are categorical variables rather than continuous. On average, there were 4.8 primary care physicians per clinic and Medicaid paid 43.5% of visits. Most CHC sites had less than 25% of their patients below the age of 18 years. Most of the staff was female (83.4% on average) and had been at their clinics for more than 2 years. The means of the structural capability scales ranged from 0.406 (proactive outreach) to 0.554 (extra hours). The means for the climate scales ranged from 2.69 for clinic workload to 3.75 for staff readiness for change. Table 2 contains our estimates for the relationship between our structural and climate scales. The results show that clinic workload was negatively associated with electronic record functionality (β = −0.47, P = .007) but positively associated with quality infrastructure (β = 0.92, P = .007). Importantly, clinic workload was "reverse coded" such that negative values on clinic workload represent a more negative perceived workload. The coefficient estimates represent the estimated increase in the climate scale associated with an increase from 0 to 1 on the possible 5-point structural capability scale. For example, one way to describe the association between quality infrastructure and clinic workload is that a CHC site that has all quality infrastructure items present has a clinic workload score that is 0.92 points higher than a CHC site with none present.
Results
Team attitude was not associated with any of the structural scales associations between structural scales and team attitude. Staff relationships were positively associated with quality infrastructure (β = 1.09, P = .006). A clinic with all quality infrastructure items present has a clinic workload score that is 1.09 higher than a clinic with none present. QI orientation was positively associated with quality infrastructure (0.87, P = .005) but negatively associated proactive outreach (β = −0.78, P = .039). Manager readiness was positively associated with quality infrastructure (β = 1.35, P = .016) but negatively associated with increased electronic record functionality (β = −0.48, P = .015) and more proactive patient outreach (β = −1.32, 0.025). Staff readiness for change was not associated with any of the structural capability measures.
Discussion
Many strategies to improve health care quality and costs, such as PCMH and CCM, focus on improving the structural capabilities of primary care practices. The adoption of structural capabilities has complex relationships with workplace climate in CHCs. Adopting and implementing structural capabilities requires practices to expend significant human and financial resources and can be disruptive to resourcelimited safety net practices with low capacity for organizational change. So, practices with positive climates may be 12 In our study, we assess the connections between structural capabilities and practice climate to develop hypotheses about their complex relationship. The results suggest that improving practice climate and structural capabilities may be synergistic, but expanding disruptive capabilities like electronic health functionality could hinder workplace relationships.
Quality infrastructure was associated with more manageable clinic workload and more supportive staff relationships. One possible explanation of this relationship is that by holding regular meetings focused on quality performance and providing practice members with feedback on their performance, safety net clinics may be able to improve quality without overburdening their staff. It is possible that some coordination of tasks and allocation of patient care responsibilities occurs as part of the regular quality meetings, which improves the manageability of clinic workload and supports positive staff relationships. Clinic leaders in other settings might consider examining ways to support staff through development of formal infrastructure to support delivery of high-quality care.
We also find that expanded electronic health record functionality is consistently negatively associated with 2 dimensions of practice climate. Importantly, we found that, in practices that have adopted more Electronic health record (EHR) capabilities, clinicians and staff perceived their workload to be significantly higher. This finding is suggestive and consistent with other evidence that some advanced electronic health record functions and requirements impose significant burden on staff due to lack of skills and technical support and the time it takes to learn the system, among other barriers. 19, 20 Clinic leadership in other settings must be cognizant of the need to support staff when expanding EHR capabilities and likewise policy makers should consider these challenges when promoting models such as the PCMH that rely on extensive EHR capabilities.
Finally, we find that quality infrastructure is positively correlated with QI orientation and manager readiness for change, whereas proactive outreach was negatively correlated with those same 2 dimensions of practice climate. We hypothesize that QI orientation and manager readiness may lead to practices adopting certain structural capabilities. These findings may indicate that CHC sites choose to implement structural capabilities that fit best within their workplace climate. In this case, CHC sites with a strong climate of QI orientation and managers with a commitment to quality improvement may spend more time developing quality improvement infrastructure, whereas they may be less likely to develop programs to reach out to patients in community settings. Previous studies have shown that practices in PCMH demonstrations adopt different combinations of structural characteristics. 21 A better understanding of tradeoffs of structural and practice climate investments has important implications for improving quality and reducing costs for CHCs and other primary care practices.
Limitations
This study has important limitations. First, our data are crosssectional and therefore causality relationships cannot be established. Although our models controlled for a number of clinic and staff-level covariates, unobserved confounders may be biasing any identified relationship between the variables. Most importantly, we cannot identify the causal direction of the relationships that we have identified. These relationships could be further explored in future studies that include a qualitative arm to better interpret the direction and nature of the correlations. Second, the study focused on a small set of CHC sites in California. Therefore, the extent to which these results would be robust to various settings is unclear and should be pursued when appropriate data are available. Simultaneous assessment of structural capabilities and workplace climate in large-scale demonstration projects may provide the foundation for additional exploration of these complex relationships. Finally, we collected relatively few characteristics about the clinics other than those presented in Table 1 . So, we cannot rule out a number of potential confounders such as panel size.
Conclusions
Our results underscore that the relationship between structural capabilities and workplace climate is indeed complex. We observe both positive and negative associations between various structural capabilities and dimensions of practice climate. Particularly, we found evidence supporting the idea that investing the time and resources in regular meetings to discuss quality performance and feedback can lead to more manageable clinic workload and improved staff relationships. In addition, we found evidence that greater electronic health record functionality can contribute to perceptions of less manageable workloads. Furthermore, practices likely implement structural capabilities that are consistent with their climate emphases, including internal QI orientation as opposed to an external focus on outreach to patients. Our findings provide important suggestive evidence that can guide future studies into how practice transformation may depend on and affect practice climate. Policy makers and health systems leaders must pay particular attention to practice climate when designing interventions meant to encourage practices to adopt structural capabilities particularly as it relates to the adoption of electronic health records. Understanding the complex relationship between CHC structural capabilities and workplace climate will help policy makers and practitioners design and execute successful strategies to improve quality of care in CHCs. 
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